ABSTRACT Objective: To examine feasibility, qualitative feedback and satisfaction associated with a 4-session introduction to Tai Chi for veterans with post-traumatic stress symptoms.
INTRODUCTION
The lifetime risk of developing posttraumatic stress disorder (PTSD) in the US general population is estimated to be 8.7%. 1 In veterans, with higher exposure to traumatic events, the risk is higher, with an estimate of 23.1% for veterans of recent conflicts.
2 PTSD and subthreshold symptomatology often become chronic and are associated with decrements in physical, financial and psychological well-being. [3] [4] [5] [6] While there are several psychological treatments for PTSD with proven efficacy, these treatments do not help all people who suffer from PTSD. Dropout and non-response rates for traditional PTSD treatments are high 7 8 and proven treatments may have lower efficacy in veteran samples. 9 An additional barrier to receipt of treatment is that individuals with PTSD may not seek conventional 'talk therapy' due to stigma associated with engaging with a mental health system. 10 
Strengths and limitations of this study
▪ This is the first study to examine feasibility, qualitative feedback and satisfaction associated with Tai Chi for veterans with post-traumatic stress symptoms. Tai Chi, an ancient Chinese form of exercise, may provide an appealing alternative to current empirically supported treatments for post-traumatic stress disorder (PTSD). ▪ Qualitative findings indicated that veterans perceived Tai Chi to help reduce several symptoms (ie, intrusive thoughts, concentration difficulties, physiological arousal). Satisfaction ratings were very high. ▪ The small sample and short four-session programme did not allow conclusions to be drawn regarding feasibility and efficacy of a typical, longer length Tai Chi intervention. ▪ This study provides preliminary indications that veterans with PTSD symptoms are interested in Tai Chi and suggests possible mechanisms of change (eg, reducing physiological arousal, improving comorbid conditions, increasing positive associations with warrior identity) to be examined in future rigorous trials.
Thus, it is critical to investigate other therapies that appeal to veterans with PTSD.
Complementary and integrative treatments, such as mindfulness meditation and acupuncture, have received increasing attention in clinical settings as alternative or adjunctive treatments for PTSD. Recent studies indicate that over 30% of individuals diagnosed with PTSD use complementary and integrative treatments for mental health issues 11 and almost all Veterans Health Administration specialised PTSD programmes offer some integrative therapies. 12 The Institute of Medicine (IOM) recently called for more research on complementary and integrative approaches to the treatment of PTSD 13 and randomised controlled trials are accumulating to support the use of integrative therapies. New evidence indicates that yoga 14 and mindfulness interventions 15 are efficacious treatments for PTSD. Tai Chi as a treatment to address PTSD symptoms has not yet been systematically evaluated, although preliminary case studies suggest it may be efficacious. 16 Tai Chi is an ancient Chinese form of exercise involving slow, gentle movements and diaphragmatic breathing. Derived from the martial arts, Tai Chi is also a mind-body practice that incorporates mindfulness, breathing, active relaxation and deliberate movements. The characteristic slow movement allows individuals with chronic conditions and varying levels of fitness to participate. 17 In addition to physical improvements in flexibility, strength and pain management, 17 there is evidence that Tai Chi improves sleep 18 and reduces depression and anger. 19 20 Tai Chi may impact PTSD symptoms via different mechanisms of action. First, as with other mind-body practices (yoga, mindfulness meditation), Tai Chi encourages a focus on the present moment and awareness of body positions and sensations. The slow, deliberate movement with simultaneous mindful attention to one's breathing and body may promote relaxation, 21 and enhance regulation of physiological arousal. 22 Thus, Tai Chi may impact the PTSD hyperarousal symptoms that have been identified as prominent in the development and maintenance of the disorder. 23 24 Second, the proven efficacy of Tai Chi to address symptoms of pain and depression and to improve function and psychological well-being 17 20 25 may slow the progression of disease and disability associated with PTSD. This is particularly plausible since chronic pain, depression and health ailments commonly accompany PTSD [26] [27] [28] and, left untreated, are associated with increased nonresponse to PTSD treatment. 29 Finally, for veterans with PTSD who may have traumatic associations with combat stances and postures, warrior stances combined with calm breathing and the gentle motion of Tai Chi may provide an opportunity for positive associations with warrior identities to emerge and develop.
Although Tai Chi's positive effects on general wellbeing have been well documented, 20 25 Tai Chi has not yet been examined as an intervention for PTSD or subthreshold symptoms of PTSD. The current investigation represents a preliminary step towards a systematic evaluation of Tai Chi as a treatment for PTSD. The foursession introduction to Tai Chi used in the current study was a brief 'taste' of Tai Chi and substantially shorter than a typical Tai Chi programme of 24 or more sessions. The aims of this study were: (1) to introduce Tai Chi to veterans with symptoms of PTSD and examine subjective reactions to this novel intervention, (2) to examine recruitment, participant characteristics, adherence, adverse events and satisfaction associated with a brief Tai Chi intervention in order to provide information to support a future clinical trial.
METHODS Procedures
This study was conducted at a large Veterans Affairs (VA) Healthcare System in the Northeastern USA in collaboration with a principal investigator at an affiliated university. We used flyers, brochures, referrals from clinicians, and a participant recruitment database for recruitment. Participants were compensated $40 for each assessment, $20 for the focus group, $20 for the individual interview, and $10 for travel for each Tai Chi session attended. Study staff completed the informed consent process and all participants signed consent forms. At the initial visit, participants completed self-report measures.
Participants
Seventeen veterans with post-traumatic stress symptoms enrolled in the Tai Chi programme. Two cohorts consisting of up to nine veterans participated in a four-session Tai Chi protocol designed to provide a brief introduction to Tai Chi exercise. After the final Tai Chi session, participants completed a satisfaction questionnaire and provided feedback to investigators via a focus group and individual interviews using open-ended questions. As cohorts were run sequentially, we used feedback obtained from the first cohort to modify the study protocol for the second cohort.
Individuals with subthreshold PTSD symptomatology frequently experience significant impairment in functioning. 6 Thus, we included both veterans with subthreshold symptomatology as well as veterans with diagnosed PTSD in order to represent the full range of veterans with postdeployment trauma-related distress. Inclusion criteria were (1) at least 18 years of age, (2) a PTSD diagnosis in the electronic medical record or endorsement of at least one of the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) re-experiencing symptoms of PTSD during the telephone screening, (3) willingness to complete five visits over the course of the study, (4) no plans to relocate while enrolled in the study, (5) agreement not to initiate enrolment in other formalised exercise programmes until completion of the month long study, (6) no current medical conditions that limit ability to participate safely in moderate exercise as measured by the Physical Activity Readiness Questionnaire (PAR-Q) 30 during the telephone screening, (7) no contraindications noted by the participant's primary care provider (or another member of the medical team, eg, cardiologist) and (8) not currently pregnant, if female.
Exclusion criteria were (1) evidence of active substance dependence as noted in the electronic medical record, (2) a current diagnosis of mania, hypomania, unstable bipolar disorder, psychotic disorder, active suicidality or a history of psychosis, as noted in electronic medical record, (3) recent ( past 3 months) hospitalisation for mental health or substance use issues and (4) current participation in another longitudinal intervention study addressing post-traumatic stress symptoms, traumatic brain injury or other mental health disorders.
Description of sample
Demographic information, height and weight were collected at the initial visit (see table 1 ). Three psychometric self-report measures were administered to provide descriptive information about participants: the PTSD Checklist for DSM-5 (PCL-5), [31] [32] [33] the Brief Pain InventoryShort Form (BPI) 34 35 and the Beck Depression Inventory II (BDI-II). 36 37 To assess current use of medications, participants were provided with a list of psychotropic and pain medications and asked to check off medications they were currently taking and provide the dose. For veterans who receive medications through the VA, the medications and doses were verified via electronic medical record. Medical records were also examined to determine if participants were engaged in group or individual psychological treatment during or in the month before or after the Tai Chi programme.
Tai Chi sessions
Tai Chi sessions occurred once a week for 4 weeks, with the first session lasting up to 90 min and the remaining three sessions each lasting 60 min. Two trained Tai Chi instructors, each with over 20 years of experience teaching Tai Chi mind-body programmes, conducted all Tai Chi sessions. One instructor led all four sessions for the first cohort and the other instructor led all four sessions for the second cohort.
The Tai Chi instructors followed a standardised Tai Chi protocol and at each session provided participants with printed materials on Tai Chi principles and practice techniques. In the first class, the instructor explained the exercise theory and procedures of Tai Chi and reviewed printed materials with participants. Every session included the following components: (1) warm-up, self-massage and a review of Tai Chi principles; (2) Tai Chi movement; (3) breathing techniques; and (4) relaxation. Each component of the programme was derived from classical Yang style Tai Chi. The instructors also encouraged participants to practice Tai Chi for at least 30 min a day at home. Participants were asked to complete daily practice logs after home practice that indicated days they practiced, minutes of practice and which exercises were practiced.
Qualitative focus groups and interviews
After the final session of Tai Chi, a brief focus group was conducted with each cohort of participants. Each focus group was led by two doctoral-level clinicians and was audiotaped. Focus group leaders asked open-ended questions about the following topics: (1) satisfaction with the Tai Chi intervention and instructor, (2) comfort with participating in a research study, (3) group dynamics, (4) class size, (5) impact of Tai Chi on post-traumatic stress symptoms and (6) future use of Tai Chi. In addition, study staff interviewed participants individually after the focus group to provide an opportunity for participants to report additional feedback in privacy.
Satisfaction
Following the final Tai Chi session, participants were asked to respond to eight written satisfaction questions on a four-point Likert-type scale. These questions were informed by the Client Satisfaction Questionnaire (CSQ) 38 and modified substantially to assess satisfaction specific to the Tai Chi intervention.
Data analysis plan
Descriptive and summary statistics were used to examine recruitment, participant characteristics, adherence and satisfaction.
Qualitative analysis was conducted using an iterative coding process. Qualitative data (from focus groups and interviews) were transcribed and then analysed by a committee of reviewers using a general inductive approach. 39 This committee consisted of three research psychologists, one master's-level research trainee and two bachelor's-level research assistants. Raters independently coded several transcripts to identify themes. Next, the committee met to review identified themes, to discuss discrepancies and to refine the coding rubric. Raters coded the remaining transcripts and continued to meet until consensus was reached on the identified themes and on the distribution of participant quotes under appropriate themes. The committee then chose participant quotes that best represented the identified themes for inclusion in the current manuscript. Figure 1 presents a flow diagram of study participation.
RESULTS

Recruitment
Twenty-seven veterans completed telephone screening. Of these, 8 veterans were ineligible (29.6%), 2 were not interested (7.4%) and 17 (63.0%) enrolled in the study. It is notable that recruitment for the first cohort in May 2014 was so successful that we received more referrals and calls from interested veterans than we could accommodate in the first cohort. Thus, no additional recruitment efforts were needed to fill the second cohort in June 2014. 
Participant characteristics
Seventeen veterans (11 males, 6 females; mean age=51.12, range=32-67) with post-traumatic stress symptoms participated in the study (see table 1 ).
All participants endorsed at least one of the hallmark re-experiencing symptoms of PTSD, with 64.7% endorsing symptoms suggestive of a PTSD diagnosis. Notably, these veterans had an average body mass index (BMI) in the obese range (31.8) and all participants were in the overweight or obese range. Approximately two-thirds of the participants reported they were experiencing pain (64.7%) and the same number reported moderate-to-severe symptoms of depression (64.7%). Approximately two-thirds (64.7%) were engaged in individual and/or group psychological treatment. Most participants (88.2%) were prescribed medications for pain and almost half of the total sample was prescribed narcotics (47.1%). The majority of participants were taking at least one psychotropic medication (76.5%) and almost a third of all participants (29.4%) were prescribed benzodiazepines.
Adherence and retention
Participants attended the majority of the Tai Chi sessions (14 of 17 or 82.3% attended three or four sessions; see figure 2 ).
One participant unexpectedly relocated to a different state and was able to attend only one Tai Chi session, but provided feedback in a telephone interview at the completion of the study. Another participant only attended the final session due to difficulties with transportation and scheduling. Attendance at sessions 1-4 was 14 (82.3%), 15 (88.2%), 10 (58.8%) and 16 (94.1%), respectively. All 17 participants provided feedback via individual interview. Sixteen participants (94.1%) completed the post-treatment questionnaires and focus group. Rates of practice log completion were low for the first cohort and this prompted a change in the protocol. In the second cohort, the instructor and study staff put more emphasis on the practice logs during and following each session, resulting in higher completion rates. In the first cohort, 33.3% of participants (3/9) completed at least two (of three possible) practice logs whereas 75.0% of the participants in the second cohort (6/8) completed at least two practice logs.
Adverse events
No adverse events were reported for this study. In response to the satisfaction question about whether the Tai Chi programme helped participants to deal more effectively with their problems, none (0%) of the participants reported that Tai Chi made things worse. Qualitative findings Table 2 summarises the identified themes and subcategories as well as the participant quotes that best represented the themes.
General satisfaction/benefits of Tai Chi: Participants appeared to be very satisfied with the introduction to Tai Chi. The majority of participants commented on the relaxing nature of Tai Chi and identified other benefits as well. One woman who had experienced military sexual trauma reported that she felt surprisingly at ease in the class.
Perception of Tai Chi: Participants had a favourable impression of Tai Chi and found it comfortable. A few identified the martial arts component of Tai Chi as particularly appealing.
Participant engagement: Generally, participants were engaged by the introductory Tai Chi programme and were able to keep their attention focused on the exercises.
Benefits for post-traumatic stress symptoms, depression and pain: Participants found Tai Chi to be helpful with managing distressing symptoms. One veteran reported having decreased intrusive visions or flashbacks over the course of the study. Other participants commented on how Tai Chi was a helpful stress reduction technique. Two veterans indicated that doing the Tai Chi exercise was physically challenging, but that it was manageable and ultimately positive (eg, loosens muscles, good workout).
Tai Chi instructors: Overall, participants praised the instructors and appreciated their positive energy, supportive comments and the consistent structure of the classes. Some noted that they liked the individual attention and the modification of movements based on individual need.
Tai Chi home practice: Some participants said they practiced Tai Chi at home and found it helpful. One participant involved a significant other in the home practice in order to share the practice with her. Another veteran reported practising Tai Chi even more than the instructors suggested.
Suggestions for improvement: Participants made suggestions on how the Tai Chi programme could be enhanced. First, some participants reported that it was difficult to recreate the Tai Chi movements by looking at the pictures provided in the home practice handouts. Several participants also stated that they would have liked a longer programme and most of the participants indicated that they wanted more space in the Tai Chi group room. Others suggested that, in addition to the instructor, it would be helpful to have a research staff member in the room to handle participant concerns in order to minimise class interruptions.
Satisfaction questionnaire findings
General satisfaction with the brief introduction to Tai Chi intervention was very high; 93.8% (15/16) of veterans reported that they were very or mostly satisfied with the four-session programme, that they were satisfied with 'the amount of help they received', and that they would rate the 'quality of the programme' as excellent or good. In addition, 87.5% (14/16) endorsed that they got 'the kind of experience they wanted' in the Tai Chi programme and 81.3% (13/16) reported that most or almost all 'of their needs were met' with the Tai Chi programme. Eleven of the participants (68.8%) endorsed that the four-session introduction to Tai Chi helped them to 'deal more effectively with their problems'-an unanticipated finding given the brevity of the programme. All participants (100%) endorsed that they would 'recommend the Tai Chi programme to a friend' and that they would return for more Tai Chi if such a programme were offered again.
DISCUSSION
Veterans reported being highly satisfied with the Tai Chi intervention, both on written satisfaction questionnaires and when interviewed alone and as a group. Veterans indicated that the programme helped with several symptoms, such as intrusive symptoms, concentration difficulties and physiological arousal. In the open-ended interviews, several participants spoke of feeling unusually focused during the Tai Chi sessions and feeling calmed during and after sessions. Interestingly, participants commented that Tai Chi, a martial art, resonated with their 'warrior spirit' in a positive way. The strong endorsement of the Tai Chi programme was highlighted by the fact that all participants reported that they would recommend the Tai Chi programme to a friend and that they would be interested in returning for more.
Results from this study indicate that recruiting veterans to participate and retaining them in a four-session introduction to Tai Chi intervention for post-traumatic stress symptoms is feasible. Recruitment was remarkably successful: almost 90% (17/19) of those eligible following the telephone screen enrolled in the programme. Attendance in this study was good, as most participants (82.3%) attended at least three of the four Tai Chi sessions offered. Retention was excellent, as all participants completed at least some portion of the final feedback session. These rates of recruitment, attendance and retention compare favourably to studies of treatments for veterans with PTSD symptoms, where dropout rates are frequently high and range up to 50%. 7 8 In comparison to other studies of complementary and integrative health treatments, our rates are good. For example, a recent large-scale study of a nine-session mindfulness intervention for veterans with PTSD reported that 81% completed treatment and participants attended 77.3% of the sessions. 15 Although compliance with home practice and practice logs in the first cohort was low, it was substantially higher in the second cohort following alterations to the protocol that placed greater emphasis on home practice. This illustrates that adapting the When we had to sit on the edge of our seats and that's because I have a back problem and I can't stay sitting like that for a while. So that was a bit uncomfortable, but as you're going through the exercise you start to relax more and it actually loosens up my muscles a lot. Had a workout. And that felt good. I'm not as jumpy as I used to be…my dreams have subsided too. I think it's given me hope, does that make sense? That there are things out there that I can…that actually help…I've done a lot of different things and this is just an additional tool in my toolbox. Despite the fact that all of the participants in this study had BMIs that were in the overweight or obese range and the majority had symptoms of pain and/or depression and were taking prescribed medications to address these problems, there were no adverse events reported during the course of the study. This may be attributed to the slow, gentle movements of Tai Chi and to the instructors' skill in tailoring the intervention to the ability of each individual. Of note, some participants reported a slight increase in pain during or immediately following the exercises, and one described this as a tolerable pain that 'felt good'. Participants also commented that Tai Chi is a physical activity that is comfortable for a broad range of people, regardless of physical condition. This further supports the feasibility and safety of this type of programme for veterans with post-traumatic stress symptoms who have high rates of obesity, 40 41 chronic pain 27 and other physical health problems. 28 There were several important limitations to this study. First, the sample size was small, the study did not use a diagnostic measure, and some of the participants reported mild symptoms of PTSD, so findings may not apply to a broader population of veterans with diagnosed PTSD. Additionally, there may have been a selection bias. Since participants understood they were volunteering to take part in a Tai Chi study, they were likely more enthusiastic about participating and offering positive feedback about this unconventional intervention than others within the larger veteran population. Also, the monetary compensation provided to participants for transportation, time and inconvenience may have acted as an incentive for participation and potentially enhanced recruitment, attendance and retention rates. However, recent research with veterans indicates that these remuneration rates are consistent with current recommendations. 42 Finally, the four-session introduction to Tai Chi was substantially shorter than a typical Tai Chi programme. It may be more difficult to enrol and retain participants in a longer or more intensive intervention. Alternatively, a lengthier intervention may allow participants to experience increasing physical and psychological benefits from Tai Chi, leading to continued attendance.
Despite these limitations, this study provides evidence for the feasibility of enrolling and engaging veterans with symptoms of PTSD in a Tai Chi exercise programme. Findings also indicate that Tai Chi is a safe physical activity and appropriate for individuals with varying physical capabilities. Veterans were very satisfied with their Tai Chi experience and they indicated both willingness and a preference for additional sessions. Given these positive findings, additional research is needed to empirically evaluate Tai Chi as a treatment for symptoms of PTSD. Future rigorous studies testing the Tai Chi programme should use larger trials with control groups and random assignment. This investigation identified potential mechanisms through which Tai Chi influences PTSD symptoms (eg, reducing physiological arousal, improving comorbid conditions, increasing positive associations with warrior identity) to be examined in future research. This study highlights the need for future investigation of Tai Chi as a novel intervention to address symptoms of PTSD. 
